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EXECUTIVE  SUMMARY 


The  primary  objective  of  this  study  is  to  examine  the  relationship 
between  voluntary  separation  and  the  level  of  compensation  in  individual 
Navy  ratings,  i.e.  what  effect  do  changes  in  compensation  have  on  the 
voluntary  loss  in  enlisted  personnel  in  a  Navy  rating. 

The  basic  approach  was  to  relate  compensation  in  a  Navy  rating  to 
earnings  in  an  equivalent  civilian  occupation.  The  compensation  in  a 
Navy  rating  was  measured  in  two  ways:  (1)  Basic ?  Pay ,  and  (2)  Regular 
Military  Compensation  and  reenlistment  bonuses .  The  relative  military- 
civilian  compensation  fiqure  of  .49  (using  Basic  Pay),  for  a  rating 
during  a  given  time  period,  indicates  that  the  average  compensation  (Ba¬ 
sic  Pay  only)  received  by  all  enlisted  personnel  in  the  rating  was  49 
per  cent  of  the  earninqs  of  employees  in  an  equivalent  occupation  in  the 
private  sector.  The  ratio,  of  course,  would  be  higher  when  RMC  and  re¬ 
enlistment  bonuses  are  included  in  military  compensation. 

Voluntary  separation  was  measured  for  each  rating  by  computing  the 
quit  rate,  i.e.  the  percentage  of  enlisted  personnel  in  the  rating  who 
quit  (separated  voluntarily  from)  the  Navy  during  each  time  period  under 
specified  separat  on  cedes.  (These  separation  codes  are  listed  in  Table 
1,  Appendix  A.) 

The  study  investigated  the  relationship  between  changes  in  relative 
military-civilian  compensation  and  changes  in  the  quit  rate  over  consecu¬ 
tive  three-month  reriocs  from  March  1973  to  September  1978,  a  total  of 


22  quarters.  Included  in  the  study  were  37  Navy  ratings,  data  on  which 
complied  with  the  requirements  of  the  statistical  analysis. 

Included  in  the  study  were  all  enlisted  personnel  (Pay  Grades  E-l 
throuah  F.-9)  in  these  37  ratinqs  who  completed  up  to  143  months  of  ac¬ 
tive  service.  Analysis  was  conducted  separately  for  enlisted  personnel 
(1)  with  less  than  42  months  of  service  (Personnel  Category  I),  (2) 
with  42-48  months  of  service  (Personnel  Category  II),  (3)  with  49-143 
months  of  service  (Personnel  Category  III),  in  addition  to  Category  IV, 
which  included  all  personnel  in  Categories  I,  II,  and  III. 

All  calculations  of  compensation  and  quits  by  personnel  category  in 
each  rating  and  for  each  of  the  22  quarters  utilized  data  from  the  De¬ 
fense  Manpower  Data  Center  in  Monterey,  California.  Mean  Basic  Pay  and 
mean  RMC  plus  reenl istment  bonuses  were  computed  from  basic  DMDC  data 
for  each  personnel  category  in  each  of  the  37  ratings  for  each  of  the 
time  periods  and  using  entitlement  information  on  Basic  Allowances  for 
Quarters,  Basic  Allowances  for  Subsistence,  Federal  Income  Tax  Advantage 
and  reenlistment  bonus  programs  in  effect  during  the  study  period.  All 
private  sector  data  were  obtained  from  U.S.  Department  of  Labor  publica¬ 
tions.  Appendix  B  contains  detailed  information  on  all  data  used  in  the 
study  including  descriptions,  1  istings,  sources,  and  processing. 

The  computed  relative-compensation  elasticities  (listed  in  Table  1, 
Chapter  II),  show  a  hie h  sensitivity  of  ouit  rates  to  changes  in  relative 
military-civilian  comp< nsation.  For  example  the  relative-compensation 
elasticities  for  onlisied  personnel  with  42-48  months  of  service  (using 


Basic  Pay  as  a  measure  of  military  compensation)  range  from  -1.980  to 
-11.802,  with  a  median  of  -3.688. 

The  significance  of  these  findings  can  be  illustrated  using  the 
elasticity  measure  of  -3.688  for  the  Equipment  Operator  rating  which 
shows  that  a  1%  increase  in  relative  mil itary-civil ian  compensation 
would  result  in  reducing  the  quit  rate  among  those  with  42-48  months 
service  by  3.688%.  During  the  study  period,  the  mean  Basic  Pay  in  the 
Equipment  Operator  rating  of  enlisted  personnel  with  42-48  months  of 
service  was  49%  of  the  earnings  in  an  equivalent  civilian  occupation. 
Their  quit  rate  was  38.37%  per  quarter.  Their  relative-compensation 
elasticity  of  -3.664  indicates  that  an  increase  in  the  ratio  of  their 
average  Basic  Pay  to  earnings  in  an  equivalent  civilian  occupation  to 
49.49 %  (a  1%  increase)  would  have  resulted  in  reducing  their  quit  rate 
to  36.95%  per  quarter  (3.688  times  the  percentage  increase  in  relative 
compensation) . 

In  addition  to  the  relationship  between  relative  military-civilian 
compensation  and  the  quit  rate,  the  study  investigated  the  relationship 
between  the  quit  rate  and  general  economic  conditions.  The  business- 
cycle  elasticities  show  the  effect  on  the  quit  rate  in  a  Navy  rating  of 
an  upturn  or  downturn  in  general  economic  activi ty,  in  addition  to  the 
effect  of  c  rise  or  decline  in  relative  military-civilian  compensation. 
The  computed  business-cycle  elasticities  are  listed  in  Table  3,  Chapter 
II. 

Measut  ing  busines>  cycle  effects  separately  from  the  effects  of 
changes  in  relative  mi' itary-civil ian  compensation  allows  for  flexibility 


in  adopting  policies  for  dealing  with  these  two  specific  influences  on 
voluntary  separation  from  service  in  Navy  ratings. 

The  use  of  two  different  measures  of  military  compensation  (Basic 
Pay  vs.  RMC  and  reenlistment  bonuses)  produced  consistent  results  with 
regard  to  the  effect  (on  voluntary  separation)  of  relative  military- 
civilian  compensation  and  cyclical  fluctuations.  However,  these  results 
also  suggest  that  the  responsiveness  of  voluntary  separation  (either  to 
changes  in  relative  compensation  or  to  cyclical  fluctuations)  may  be 
influenced  by  the  form  in  which  a  specific  amount  of  compensation  is 
given,  whether  in  Basic  Pay  or  RMC  and  reenlistment  bonuses.  The  com- 
p^xity  of  the  relationships  involved,  however,  caution  against  any 
definite  conclusions  in  this  regard  pending  further  investigation,  par¬ 
ticularly  of  the  separate  effects  of  individual  components  of  military 
compensation. 
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INTRODUCTION 


The  purpose  of  this  study  is  to  investigate  the  relationship  be¬ 
tween  compensation  and  ouit  (i.e.  voluntary  separation)  rates  among  en¬ 
listed  Navy  personnel.  The  study  uses  an  analytical  framework  that 
focuses  on  the  economic  factors  involved  in  the  decision  of  enlisted 
personnel  in  a  given  Navy  rating  to  voluntarily  separate  from  active 
service.  The  analytical  framework  and  the  measurement  techniques  are 
described  in  Part  I. 

In  Part  II,  time-series  data  covering  the  period  April  1973  through 
September  1978  are  used  to  estimate  the  relationship  between  relative 
Navy-civilian  compensat  on  and  the  nuit  rates  for  enlisted  personnel  in 
four  categories,  define!  on  the  basis  of  length  of  active  service:  under 
42  months,  42-48  months,  49-143  months,  and  a  total  of  all  personnel  in¬ 
cluded  in  the  first  thre  1  ratings,  i.e.  those  who  completed  up  to  143 
months  of  active  service. 

Elasticities  of  relative  mi  1 i tary-civi 1 ian  compensation  are  estimated 
for  each  of  the  four  personnel  cateoories  in  each  of  37  Navy  ratings.  The 
measured  elasticities  indicate  the  effect  of  a  percentage  decrease  in  the 
quit  rate  that  will  result  from  a  1  per  cent  increase  in  the  relative 
military-civilian  compe  isation .  Twn  series  of  measures  of  relative-com¬ 
pensation  elasticities  >re  made:  one  in  which  military  compensation  is 
measured  in  Basic  Pay  oily;  the  other  includes  Kenular  Military  Compensa¬ 
tion  (RMC)  and  reenlist  lent  bonuses.  The  estimated  elasticities  indicate 
a  high  sen5itivitv  of  riits  to  changes  in  relative  military-civilian  com¬ 
pensation. 
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The  relationship  between  general  economic  renditions  and  the  quit 
rate  by  personnel  category  and  Navy  rating  is  also  estimated  and  the 
results  analyzed. 

Appendix  A  contains  analysis  of  the  regression  equations  used  in 
estimating  the  relationships,  while  Appendix  B  provides  listings  of  the 
component  data  as  well  as  detailed  description  of  methods  of  processing 
the  data  for  use  in  the  study. 


THE  ANALYTICAL  FRAMEWORK  AND  THL  MEASUREMENT  TECHNIQUE 


IV. _ The  Analyti cal  Framowor k 

(i)  i'nmpi'’n::g  t  i\n  ,,-eT  jJ  _ .. 


Quits  are  voluntary  separations  from  service,  and  as  such  are  a 
supply  of  personnel  phenomenon.  Diagram  1  illustrates  the  relationship 
between  compensation  and  the  supply  of  personnel  for  a  specific  Navy 
rating. 

The  D  curve  shows  the  Navy's  demand  for  personnel  in  the  rating. 
The  vertically  inelastic  demand  curve  indicates  a  fixed  number  of  per¬ 
sonnel  (quota)  the  Navv  sets  for  the  rating.  The  S  curve  shows  the 
number  of  personnel  willing  and  able  to  serve  in  the  rating  at  differ¬ 
ent  levels  of  compensat  on,  as  measured  on  the  y-axis.  Compensation 
is  expressed  in  terms  o'  an  index:  the  ratio  of  remuneration  for  the 
rating  to  remuneration  or  an  equivalent  occupation  in  the  private  sec¬ 
tor. 


,Wi 


(,-.—)o  shows  the  lev?!  of  relative  compensation  at  which  the  supply 
wp 


of  personnel  will  match  the  demand,  i.e.  the  quota  Nq  for  the  rating. 


Assume  this  equilibria  condition  exists  at  the  beginning  of  the  time 


rWi  ■ 


period.  A  subsequent  d>cline  in  relative  compensation  such  as  to  (j^p)l 


results  in  a  decrease  ii  the  number  of  personnel  willing  to  stay  in  ser 


vice  from  CN  to  ON^ ,  i  e.  N^  -  Nj  personnel  separate  voluntarily  from 


DIAGRAM  1 
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COMPENSATION  AND  THE  SUPPLY  OF  PERSONNEL 
FOR  A  NAVY  RATING 


D 


VT  =  military  c  impensation 

W  =  civilian  c  imDensation  for  an  equivalent  occupation  in  the 

15  priv-ite  sr  :tor 


ON  -  ON, 
o 


(ON  +  ON  )/2 


In  order  to  maintain  manpower  size  at  N  in  the  face  of  relative 

o 

/  W  i 

compensation  (y^)l,  the  Navy's  net  procurement  rate  for  the  rating  would 
have  to  be  maintained  at  the  rate  Q  .  Alternatively,  the  Navy  could  re¬ 
duce  the  quit  rate  (and  hence  the  necessity  for  net  procurement)  by 

Wi 

raising  the  relative  compensation  rate  above  (^)l.  for  any  given  rela¬ 
tive  compensation  rate  between  (j^-)o  and  (~jl,  with  Nq  as  the  required 
number  of  personnel  (i.e.  quota),  the  quit  rate  and  the  relative  compen¬ 
sation  rate  are  inv<  .  related. 


fill  General  Eannord r  ■  -ndl  f  irnr  and  ike  iJuii  Rate 

In  addition  to  relative  military-civilian  compensation,  quits  from 
a  Navy  rating  are  influenced  by  the  availability  of  employment  opportuni 
ties  in  the  private  sec  or.  The  number  of  job  vacancies  in  the  private 
sector  increases  during  an  upswing  and  decreases  during  a  downturn. 

Labor  market  condi  ions  in  the  private  sector  provide  the  basis  for 
this  positive  relations  ip  between  cyclical  movements  and  the  level  of 
employment  opportunity  .  Workers  dislike  layoffs  and  desire  to  reduce 
the  uncertainty  associa  ed  with  their  incomes.  Firms  will  be  willing  to 
reduce  worker  risk  by  o  ferir.g  employment,  with  less  risk  of  layoffs  in 
return  for  a  lower  wage  bill. 

The  pmfit-maximiz  nq  strategy  for  business  firms  in  this  situation 


is  to  set  a  pre-announo  d  wage  path  that  does  not  respond  to  period  by 


period  fluctuations  in  aggregate  demand,  pric.  .-s,  or  employment,  faced 
with  this  situation,  mobile  or  temporary  employees  switch  jobs  more 
readily  and  with  less  nsr  in  economic  upturns  than  in  economic  down¬ 
turns,  so  the  ouit  rate  incs  i-ts'-,  expansions  and  falls  in  contrac¬ 
tions  .  * 

Therefore,  an  up:  u  ••  in  .  ecorr  .  economic  conditions  will  be  marked 
by  improved  alternative  ('  e.  private  sector)  employment  opportunities 
for  Navy  personnel;  whi.e  a  downturn  in  the  business  cycle  will  signal 
a  decline  in  the  number  of  alternative  job  opportunities.  Hence,  other 
things  remaining  the  sere,  we  should  expect  a  poet  fiTV  relationship 
between  general  encrioiir  one. 1 1  inns  .nd  the  ouit.  rate  in  a  Navy  rating. 
For  a  given  relative  '  *ar /-<:  i  v  I  !  i  an  compensation  rate  in  a  Navy 
rating,  the  quit  >arr  r  i  he  •'  >■  during  a  period  of  general  econo¬ 
mic  expansion  and  i  i  -  of  contraction.  In  Diagram  1,  this 

can  be  represented  i n. •  *  ,  •  ,  ,  ^ n  i  f  t  of  tne  S  curve  in  a 

business  cycle  v  •  .  '  .t  movement  of  the  curve  during  a 

dOu)>t  turn . 

The  t  rel.it  jr.-.h.:  oetwee-'  the  quit  rate  and  general  econo¬ 

mic  conditions  renders  t  rs  --e  ros'Iy  (i.e.  a  higher  relative  military- 
civilian  compensation  »  ite  ; s  reuuired)  to  maintain  a  given  quit  rate 

*See  Mirtin  ‘ , e i  1  I  llev,  "Wages  ar.d  employment  under  Uncertain  De¬ 
mand,'  Review  of  i  conon  c  Studios.  June  1°>74,  pp.  37-50. 


during  cyclical  upswings  in  the  economy  than  during  periods  of  con¬ 
traction.^  For  policy  purposes,  therefore,  it  is  useful  to  distingi,  i :h 

the  effect  of  the  business  cycle  on  the  gu i t  rate  for. a  Navy  ratiny  from 
the  effect  of  changes  in  relative  military-civil ian  compensation. 

General  economic  conditions  can  be  measured  by  the  quit  rate  in  all 
manufacturing.  The  quit  rate  for  all  manufacturing  in  the  private  sector 
is  closely  related  to  the  business  cycle:  rising  with  economic  expansion 
(characterised  by  increased  job  opportune  ties )  and  falling  with  a  down¬ 
turn  in  the  business  cycle,  when  job  opportunities  decline  (and  the  mn- 
cern  for  jol  security  discourages  quitting),  file  quit  rate  for  all  manu¬ 
facturing  scores  high  as  an  indicator  of  economic;  activity:  73  out  of 
100  on  the  scale  adopted  by  Moore  and  ShisKin,'5  compared  to  el'  for  the 

unemployment  rate,  74  for  GNP  in  current  dollars,  ana  GO  lor  total  non  - 

4 

ugricul tura  employment. 

‘See  Herbert  S.  Paines,  "The  Labor  force  and  Labor  Martel,"  fmplov- 
ment  RelafJj  ns  Research  (New  York,  Harper  and  brothers,  1%0),  p.  :iG, 
mr  a  discu.sion  of  the  effect  of  the."  business  r.vcle  on  employer  cost  oi 
maintaining  low  quit  ra.es. 

’See  Paul  A.  Armknecht  and  John  F.  Farly,  "Quits  in  Manul acturing  - 
A  study  of  heir  Causes  "  Monthly  Labor  Review ,  November  197P,  p.  n  . 

V.ooff  -ey  H.  Moore  and  Julius  Shiskin,  Indicators  ot  Business  Lxj'an-- 
sions  and  C  infractions,  National  Bureau  of  Economic  Research,  Columbia 
University  ’ress.  New  Y,rk,  1967,  Occasional  Paper  10.1,  p.  107,  .10. 


B.  The  Measurement  Technique 


The  analytical  framework  described  above  can  be  used  to  devise 
measures  of  the  response  of  enlisted  personnel  in  specific  Navy  ratings 
to  economic  incentives.  In  this  study,  regression  analysis  techniques 
are  used  to  determine  the  specific  parameters  of  the  relationship  between 
the  quit  rate  in  a  specific  Navy  rating  and  the  two  independent  variables 
general  economic  conditions  and  the  relative  military-civilian  compensa¬ 
tion  rate  (jjj-)  . 

For  a  specific  Navy  rating,  the  empirical  relationship  can  be  esti¬ 
mated  using  the  following  equation: 

«1  *  a  O'  l1’ 

where  Qi  *  the  quit  rate  for  Navy  rating  1_ 

Qm  =  the  quit  rate  for  all  manufacturing  (a  proxy  for 

general  economic  conditions) 

W.j  =  the  compensation  rate  for  Navy  rating  i_ 

Wp  =  the  compensation  rate  for  an  occupation  (or  an 

occupational  classification)  in  the  private 
sector  equivalent  to  Navy  rating  i_. 


In  natural  log  (In)  form.  Equation  (i)  becomes: 


In  =  In  a  +  b  In  Qm  +  c  (In  -  In  Wp)  (ii) 

In  Equation  (ii).  In  a  is  the  natural  log  of  the  quit  rate  that 
would  exist  in  Navy  rating  i_  if  the  quit  rate  for  all  manufacturing  were 
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one  per  cent  and  there  were  no  difference  in  compensation  between  Navy 
rating  i_  and  an  appropriately  chosen  equivalent  occupation  (or  occupa¬ 
tional  classification)  in  the  private  sector.  The  value  of  In  a,  there¬ 
fore,  reflects  effects  other  than  those  of  general  economic  conditions 
and  the  compensation  differential. 

The  parameter  b  in  Equation  (ii)  is  an  elasticity  of  response  in 
the  quit  rate  of  Navy  rating  i_  to  fluctuations  in  general  economic  condi¬ 
tions.  For  example,  a  value  of  1.2  for  b  indicates  that  for  one  per  cent 
increase  in  Qm  (the  quit  rate  for  all  manufacturing),  Q..  (the  quit  rate 
for  Navy  rating  increases  by  1.2  per  cent. 

The  parameter  £  is  an  elasticity  of  response  in  the  quit  rate  in 

Wi 

Navy  rating  to  changes  in  relative  compensation  A  value  of  -2.1 
for  c,  for  example,  indicates  that  a  one  per  cent  increase  in  relative 
compensation  would  d  ?crease  the  quit  rate  in  Navy  rating  i_  by  2.1  per 


II 


APPLICATION  AND  ANALYSIS  OF  RESULTS 


)1  i  cation 


The  measurement  techniques  described  in  Part  I  were  applied  to 
time  series  data  on  enlisted  personnel  in  pay  grades  E-l  through  E-9 
in  37  Navy  ratings.  The  period  covered  extended  from  April  1,  1973 
through  September  30,  1978--a  total  of  22  quarters.1 

For  purposes  of  the  study,  personnel  in  each  Navy  rating  were 
divided  into  the  following  four  categories,  based  on  length  of  service 
at  the  start  of  each  quarter: 

Personnel  Category  I:  Those  who  completed  less  than  42  months 

of  service. 

Personnel  Category  II:  Those  who  completed  between  42  and  48 

months  of  active  service. 

Personnel  Category  III:  Those  with  between  49  and  143  months  of 

service. 

Personnel  Category  IV:  All  personnel  included  in  Categories  I,  II, 

and  III  (those  who  completed  up  to  143 
months  of  active  service). 


*Data  requirements  dictated  the  choice  of  the  Navy  ratings  studied. 
Minor  changes  in  the  stjdy  period  (originally  intended  to  be  January  1, 
1973  to  December  31,  19/8)  became  necessary  either  because  of  Incomplete 
data  or  in  order  to  use  uniform  time  periods.  Data  obtained  from  the 
Defense  Manpower  Data  Center  (Monterey,  California)  were  on  semi-annual 
basis  for  the  period  January  1973  through  June  1974,  and  quarterly  for 
the  period  July  1975  through  December  1978.  The  last  quarterly  data 
series  were  incomplete  and  hence  were  omitted.  All  semi-annual  data 
were  converted  to  quarterly  data.  The  conversion  procedure  required 
the  loss  of  the  first  quarter  of  1973.  See  Appendix  B  for  a  description 
of  this  procedure 
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Two  separate  measures  of  military  compensation  were  used  for  each 


personnel  category  in  each  of  the  37  ratings: 

1.  Basic  Pay 

2.  Regular  Military  Compensation  (comprised  of  Basic  Pay,  Basic 
Allowance  for  Subsistence,  Basic  Allowance  for  Quarters,  and 
Federal  Income  Tax  Advantage)  and  Bonuses,  which  included  pay¬ 
ment  under  the  Regular  Reenlistment  Bonus  (RRB),  the  Variable 
Reenlistment  Bonus  (VRB),  and  the  Selective  Reenlistment  Bonus 
(SRB)  programs  as  applicable  for  any  of  the  time  periods  in 
the  study. 

The  following  two  regression  equations  (in  natural  log  form)  were 
applied  to  the  22-period  quarterly  data  on  each  of  the  four  personnel 


categories 

in  each  of 

the  37  Navy  ratings: 

In  Q 

=  In  a 

+  b  In  Qm  +  c  In  (Wg/Wp) 

(1) 

and 

In  Q 

=  In  a' 

•  b'  In  Qm  +  c'  In  (WR/Wp) 

(2) 

where  Q  =  the  quit  rite  in  the  personnel  category  in  the  Navy  rating. 

Quits  are  defined  as  voluntary  separations  on  the  basis 
of  a  selected  list  of  Interservice  Separation  codes  (see 
Table  A-l,  Appendix  A,  for  a  list  of  these  separation 
codes). 

Qm  1  the  quit  rite  for  all  manufacturing.  This  rate  of  volun¬ 
tary  sepantion  in  manufacturing  provides  a  measure  of 
general  cciditions  in  the  economy.  The  quit  rates  for 


all  manufacturing  in  the  private  sector  are  closely  related 
to  the  business  cycle. 


The  data  used  are  those  published  by  the  U.S.  Department 
of  Labor--Bureau  of  Labor  Statistics  in  Employment  and 
Earnings  in  Table  D-l,  "Labor  Turnover  Rates  in  Manufac¬ 
turing". 

Wg  =  Basic  Pay.  Mean  basic  pay  for  the  personnel  category  in 
the  Navy  rating. 

WR  =  Regular  Military  Compensation  (RMC)  and  Bonuses.  Mean 
Regular  Military  Compensation  (RMC)  and  bonuses  for  the 
personnel  category  in  the  Navy  rating. 

(See  Appendix  B  for  a  detailed  explanation  of  methods  of 
computing  bonuses.) 

Wp  Private  sector  earnings  in  the  Standard  Industrial  Clas¬ 
sification  (SIC)  equivalent  to  the  Navy  rating.  (See  Ap¬ 
pendix  A,  Table  A-2,  for  a  list  and  description  of  SIC 
codes  used  for  each  of  the  37  Navy  ratings  included  in  the 
study. ) 

B.  Analysis  of  the  Resi ilts 

Table  A-3  (Append!  A)  provides  an  analysis  of  the  results  of  fit¬ 
ting  he  tw>  regression  equations  to  the  time  series  data  on  each  of 
the  four  pe  sonnel  cate  lories  in  each  of  the  37  Navy  ratings. 


I II  IIII.IWIPIIB  ■!! 

-  Am — -  . 


For  each  of  the  Navy  ratings,  the  first  row  under  each  personnel 
category  shows  the  results  of  applying  Regression  Equation  (1)  where 
only  Basic  Pay  is  used  as  a  measure  of  military  compensation;  while  the 
second  row  shows  the  results  of  applying  Equation  (2),  where  Regular 
Military  Compensation  (RMC)  and  reenlistment  bonuses  are  used  as  a 
measure  of  military  compensation. 

For  Personnel  Category  III  in  Aviation  Firecontrol  Technician  (AQ) 
rating,  for  example,  these  results  are  as  follows: 

In  Q  =  -0.020  +  .148  In  Qm  -  2.776  In  Wg/Wp  (1) 

and 

In  Q  =  0.137  +  .476  In  -  3.127  In  WR/Wp  (2) 

The  constant  term,  e.g.  0.137  in  Equation  (2),  is  the  natural  log  of 
the  quit  rate  that  would  exist  for  Personnel  Category  III  (those  with 
between  49  and  143  month;  of  active  service)  in  this  rating  if  the  quit 
rate  for  all  manufacturi  lg  were  one  per  cent  and  if  there  were  no  differ¬ 
ential  in  th?  applicable  Navy-private  sector  compensation.  The  parameter 
a  (or  a'),  therefore,  caitures  the  average  quit  rate  that  is  attributable 
to  factors  not  included  in  the  regression  equation,  namely  factors  other 
than  general  economic  coiditions  and  the  ratio  of  military  compensation 
for  the  rati  ig  to  rarnims  in  the  equivalent  occupational  classification 
n  the  priva  :e  secior. 

Tie  par  i me ter  b  (or  b'),  the  coefficient  of  In  Qm,  is  an  elasti- 
.  ity  o'  response  1r  the  uit  rate  of  the  applicable  personnel  category 
n  the  Navy  ating  to  ge  era!  economic  conditions  (as  measured  by  changes 
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in  the  quit  rate  for  all  manufacturing).  The  value  of  .148  in  Equa¬ 
tion  (1)  indicates  that  for  a  one  per  cent  increase  in  Qm  (the  quit 
rate  for  all  manufacturing),  Q  (the  quit  rate  for  Personnel  Category 
III  inthe  AB  rating)  increases  by  .148  per  cent.  The  equivalent  rela¬ 
tionship  in  Equation  (2)  (where  RMC  and  bonuses  are  used  to  measure 
military  compensation)  Is  an  increase  of  .476  per  cent  for  a  one  per 
cent  increase  in  the  quit  rate  for  all  manufacturing. 

Parameter  c  (or  c1)  (the  coefficient  of  In  Wg/Wp  or  in  WR/Wp  re- 
spectively)  is  an  elasticity  of  response  in  the  quit  rate  of  the  per¬ 
sonnel  category  in  the  Navy  rating  to  changes  in  this  relative  Navy- 
private  sector  ccxnpensa rion.  The  value  of  -2.776  in  Equation  (1)  indi¬ 
cates  that  for  a  one  per  cent  increase  in  the  ratio  of  their  compen¬ 
sation  (as  measured  by  Basic  Pay)  to  the  private  sector  earnings  for 
the  equivalent  civilian  occupational  classification,  the  quit  rate 
for  Personnel  Category  III  in  the  AQ  rating  decreases  by  2.776  per  cent. 
The  equivalent  value  of  -3.127  in  Equation  (2)  indicates  a  3.127  per 
cent  decrease  in  this  quit  rate  for  a  one  per  cent  increase  in  the 
relative  compensation  ratio  (when  military  compensation  is  measured 
by  RMC  and  reenlistment  bonuses). 

( i )  Uelati  'e  Comveneation  Elasticities 

he  re  ative  compensation  elasticities  estimated  for  each  of  the 
four  nerson  iel  categories  in  each  of  the  37  Navy  ratings  are  listed  in 
Table  1. 

The  es  .imated  elasticities  are  high.  Only  two  among  the  total  95 


calculated  all  below  1.00  and  both  are  for  Personnel  Category  III 
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(Radioman  with  an  elasticity  of  -0.970  and  Engineman  with  an  elasticity 
of  -0.639).  This  indicates  that  voluntary  separations  from  the  Navy 
ratings  studied  are  sensitive  (and  in  the  great  majority  of  cases  are 
very  sensitive)  to  changes  in  relative  military-civilian  compensation. 

For  Personnel  Category  I  (enlisted  personnel  with  less  than  42 
months  of  active  service),  the  relative-compensation  elasticities 
range  from  -2.515  for  the  Engineman  rating  to  -9.859  for  the  Boats¬ 
wain's  Mate  rating,  when  the  relative  compensation  is  based  on  mili¬ 
tary  Basic  Pay  only  (parameter  c).  When  RMC  and  bonuses  are  included 
in  military  compensation  (parameter  c‘),  the  elasticities  range  from 
-2.371  for  the  Operations  Specialist  rating  to  a  maximum  of  -10.737 
for  Boatswain's  Mate. 

For  Personnel  Category  II  (enlisted  personnel  who  completed  be¬ 
tween  42  and  48  months  (f  active  service),  the  relative  compensation 
elasticities  range  from  -1.908  (for  the  Aviation  Antisubmarine  Warfare 
Technician  rating)  to  a  maximum  of  -11.802  (for  the  Electronics  Tech¬ 
nician  rating)  when  the  relative  compensation  is  based  on  military  ba¬ 
sic  pay  only  (parameter  c).  When  RMC  and  reenlistment  bonuses  are 
included  in  military  coi  pensation,  the  elasticities  (c')  range  from 
-1.289  (for  the  Aviatioi  Electronics  Mate  rating)  to  -4.854  (for  the 
Boiler  Technician  ratin'  ). 

lor  Pe  sonnel  Cate  ory  III  (enlisted  personnel  who  completed  be¬ 
tween  49  an  143  nonths  of  active  service),  the  relative  compensation 
elasticitie  rang*  from  -.639  (for  the  Engineman  rating)  to  -6.640 
(for  the  Hu  1  Mairtenan  e  Technician  rating)  when  the  relative 


compensation  is  based  on  military  basic  pay  only  (parameter  c).  When 
RMC  and  bonuses  are  included  in  military  compensation,  the  elastici¬ 
ties  (c ' )  range  from  -.493  (for  the  Engineman  rating)  to  -6.998  (for 
the  Hospital  Corpsman  rating). 

For  Personnel  Category  IV  (enlisted  personnel  who  have  completed 
no  more  than  143  months  of  active  service),  the  relative  compensation 
elasticities  range  from  -1.909  (for  the  Operations  Specialist  rating) 
to  -10.865  (for  the  Electronics  Technician  rating)  when  the  relative 
compensation  is  based  on  military  basic  pay  only.  When  RMC  and  bonuses 
are  included  in  military  compensation,  the  elasticities  range  from 
-1.339  (for  the  Operatic  ns  Specialist  rating)  to  -9.362  (for  the  Avia¬ 
tion  Machinist's  Mate  n  ting). 

Table  2  lists  ratings  by  their  relative-compensation  elasticities 
for  Personnel  Categorie;  I,  II,  and  III  when  military  compensation  is 
measured  by  Basic  Pay  ot  ly.  Only  those  elasticities  based  on  statisti¬ 
cally  significant  coeff  cients  (10  per  cent  level  or  higher)  are  included. 
This  represents  30  ratiigs  of  the  37  ratings  in  the  case  of  Personnel 
Category  I,  32  for  Personnel  Category  II,  and  33  for  Personnel  Category 
III. 

An  overall  compari  on  of  relative-compensation  elasticities  among 
the  three  personnel  cat' gories  indicates  that  the  responsiveness  of 
quits  to  chmges  in  the  ratio  of  Basic  Pay  to  earnings  in  a  comparable 
civilian  occupational  c  assification  is  greatest  for  personnel  in  Cate¬ 
gory  I  (whee  the  media  >  elasticity  is  -5.641),  followed  by  Category  II 
(with  a  median  elastici  y  of  -3.688),  and  by  Category  III  (where  the 
median  elasticity  is  -2  439). 
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TABLE  2 


RANKING  OF  RELATIVE  COMPENSATION  ELASTICITIES* 
BY  PERSONNEL  CATEGORY 

(BASIC  PAY  MEASURE  OF  MILITARY  COMPFNSATION) 


Personnel  Category  II  Personnel  Category  III 


*0nly  elasticities  statistica  ly  significant  at  the  10  per  cent  level  or 
higher  are  listed. 


(ii)  Basic  Pay  vs.  Regular  Military  Compensation: 

A  Comparison  of  Relative-Camvensation  Elasticities 

The  estimated  elasticities  shown  in  Table  1  provide  a  comparison 
of  the  responsiveness  of  quit  rates  to  changes  in  the  ratio  of  mili¬ 
tary  compensation  to  earnings  in  an  equivalent  civilian  occupation 
under  two  different  measures  of  military  compensation.  The  results 
of  applying  Regression  Equation  (1)  where  Basic;  Pay  is  used  as  a 
measure  of  military  compensation  are  shown  under  column  c.  The  c' 
column  shows  the  elasticities  estimated  using  Equation  (2),  in  which 
military  compensation  for  each  rating  in  each  of  the  personnel  cate¬ 
gories  is  measured  by  /?<  gular  Military  Compensation  and  reenlistment 
bonuses. 

An  overall  comparison  of  these  two  sets  of  elasticities  shows 
that  the  elasticities  are  generally  higher  when  Basic  Pay  is  used  as 
a  measure  of  military  compensation  than  is  the  case  when  Regular 
Military  Compensation  and  bonuses  are  used  (i.e.  the  values  in  the  c 
columns  comoared  to  tho  e  in  the  c'  columns). 

Table  i  compares  toe  two  sets  of  elasticities  by  Personnel  Cate¬ 
gory.  For  ersonnel  Ca  egories  II  and  III,  there  is  a  clear  pattern. 
The  c  value,  are  higher  than  the  c'  values  in  100  per  cent  of  the  cases 
for  Categor'  II  ard  in  8.8  per  cent  of  the  cases  for  Category  III, 
i.e.  the  re  ative  compe  sation  elasticities  are  higher  when  changes 
in  Basic  Pa/  alone  are  sed  in  the  measurement  of  military  compensa¬ 
tion  than  wien  changes  n  RMC  and  reenlistment  bonuses  are  included. 
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TABLE  3 


BASIC  PAY  VS.  REGULAR  MILITARY  COMPENSATION  (RMC)  AND  BONUSES: 
A  COMPARISON  OF  RELATIVE-COMPENSATION  ELASTICITIES* 


c  Higher  Than  c' 

No.  of  Cases 

Percentage 

Personnel  Category  I 

(Less  than  42  months  of  service) 

13 

45.16 

Personnel  Category  II 
(42-48  months  of  service) 

32 

100.00 

Personnel  Category  III 
(49-143  months  of  service) 

26 

78.78 

^Equivalent  elasticities  are  included  in  the  comparison  only  if  at  least 
one  of  the  coefficents  or  c'  is  statistically  significant  at  the  10 
>er  cent  level  or  higher 

=  Relative-Conpensati  >n  Elasticity  (Military  Compensation  Measured  by 
Basic  Piy) 


=  Relativ  !-Compcnsati  >n  Elasticity  (Military  Compensation  Measured  by 
RMC  and  Bonuses) 
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This  suggests  that,  in  their  quit-no  qui  +  iecision,  enlisted  per¬ 
sonnel  in  Categories  II  and  III  are  more  sensitive  to  changes  in  Basin 
Pay  than  they  are  to  changes  in  Regular  Military  Compensation  and  re¬ 
enlistment  bonuses.  However,  further  detailed  investigation  is  required 
before  any  firm  conclusions  can  be  drawn. 

The  relative  magnitude  of  the  two  computed  elasticities  is  influ¬ 
enced  by  the  behavior  of  components  of  military  compensation  over 
time.  C  will  be  higher  than  c'  if  during  the  relevant  time  period  the 
percentage  change  in  Basic  Pay  (the  compensation  measure  used  in  cal¬ 
culating  c)  is  less  than  the  percentage  change  in  all  compensation 
other  than  Basic  Pay;  i.e.  reenlistment  bonuses  and  Regular  Military 
Compensation  exclusive  of  Basic  Pay.  This  can  be  demonstrated  as  follows: 

Between  two  consecutive  quarters. 


Let  ^  =  %  change  in  the  quit  rate, 

y  —  =  %  chunge  in  Basic  Pay, 


%  chinge  in  RMC  plus  Reenl istment  Bonuses, 


W)  =  WR  -  Wg  =  (RMC  +  Reenlistment  Bonuses)  -  Basic  Pay 

=  Basic  Allowance  for  Quarters 
+  Basic  Allowance  for  Subsistence 
+  Federal  Income  Tax  Advantage 
+  Reenlistment  Bonuses 


or  =  WB  ■-  WQ 


25 


Then, 


And  by  substituting  WR  +  W  for  WD, 

0  K 


C1  = 


A(Wb  +  W0) 

w„Tnr- 


awb  +  aWq 
WB  +  Wo 


Now  compare. 


*  Wo 
"B  +  “o 


Since  the  nimerator  (-.  -)  is  the  same  in  both  c  and  c',  comparing 


AWr  ^WB  +  /Wo 

-rr-  with  tj — T-r,—  ,  .hows  that 

WB  WB  o 


AWd  +  Ak/ 

D  0 


Wn  +  V. 

B  o 
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Hence,  c  (the  relative  compensation  elasticity  when  military  com¬ 
pensation  is  measured  by  Basic  Pay  only)  is  greater  than ,  equal  to,  or 
less  than  c'  (the  relative  compensation  elasticity  with  military  compen-r 
sation  measured  by  RMC  and  reenlistment  bonuses)  as  the  percentage 
change  of  mean  Basie  Pag  in  the  rating  is  less  than,  equal  to,  or 
greater  than  that  of  reenlistment  bonuses,  Basie  Allowance  for  Quarters, 
Basie  Allowance  for  Sub-istenoe,  and  Federal  Income  Tax  Advantage. 

As  shown  in  Table  for  Personnel  in  Category  I  (those  with  less 
than  42  months  of  activ  •  service),  no  clear  pattern  emerges  between  c 
and  c'.  Only  in  45.16  >er  cent  of  the  cases  are  the  c  coefficients 
higher  than  the  c'  coef Cicients.  Category  I  personnel  are  predominantly 
first  term  enlistees.  This  removes  reenlistment  bonuses  from  the  measure 
of  military  compensatioi  used  in  calculating  c'  for  this  personnel  cate¬ 
gory.  The  relationship  between  c  and  c'  for  Personnel  Category  I,  there¬ 
fore,  is  influenced  by  percentage  changes  in  Basic  Pay  as  compared  to 
percentage  changes  in  Bisic  Allowance  for  Quarters,  Basic  Allowance  for 
Subsistence,  and  the  Feleral  Income  Tax  Advantage  as  applicable  on  the 
average  for  the  particular  Navy  rating. 
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The  upshot  is  that  the  differential  effect  of  given  increases  in 
military  compensation  either  in  the  form  of  Basic  Pay  or  Reenlistment 
Bonuses  as  well  as  components  of  RMC  other  than  Basic  Pay  is  a  complex 
issue.  Definite  conclusions  can  be  drawn  only  following  a  detailed 
investigation  of  the  differential  impact  on  the  quit  rate  of  individual 
components  of  military  compensation. 

(Hi)  Business  Cycle  Quit  Elasticities 

Coefficients  b  and  b'  in  Equations  (1)  and  (2)  respectively  measure 
the  response  of  the  quit  rate  in  a  Navy  rating  to  fluctuations  in  gener¬ 
al  economic  conditions  (as  measured  by  changes  in  the  quit  rate  for 
all  manufacturing). 

Table  4  lists  these  business  cycle  elasticities  by  personnel  cate¬ 
gory  for  each  of  the  37  Navy  ratings.  The  significance  of  these  computed 
elasticities  can  be  illustrated  using  the  Aviation  Ordnanceman  rating. 

The  business-cycle  -  quit  elasticity  for  Category  II  personnel  (those 
with  42-48  months  of  service)  in  this  rating  is  given  in  Table  4  as 
0.889  per  cent  when  military  compensation  is  measured  by  Basic  Pay  only 
(Column  B).  This  indie  ites  that  the  quit  rate  for  this  personnel  group 
increases  by  0.889  per  :ent  for  each  1  per  cent  increase  in  the  all 
manufacturing  quit  rate,  assuming  no  change  in  their  relative  military- 
civilian  compensation.  The  equivalent  increase  for  Personnel  Category 
III  (those  *rith  49-143  lonths  of  service)  in  the  same  Aviation  Ordnance- 
man  rating  is  1.049  per  cent. 
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As  explained  in  Chapter  I  above/  this  effect  of  changes  in  general 
economic  conditions  on  quit  rates  in  a  Navy  rating  is  in  addition  to 
the  effect  of  changes  in  the  relative  military-civilian  compensation 
rate.  In  the  regression  equations,  each  of  the  two  effects  is  measured 
separately  by  holding  the  other  constant. 

Table  5  lists  ratings  by  their  business  cycle-quit  elasticities 
for  Personnel  Categories  I,  II,  and  III  when  military  compensation  is 
measured  by  Basic  Pay.  Only  those  elasticities  based  on  statistically 
significant  coefficients  (10  per  cent  level  or  higher)  are  included. 

This  represents  17  of  the  37  ratings  in  the  case  of  Personnel  Category 
I,  12  for  Personnel  Category  II,  and  21  for  Personnel  Category  III. 

A  comparison  of  the  elasticities  among  the  three  personnel  cate¬ 
gories  shows  that  the  responsiveness  of  quits  in  Navy  ratings  to  changes 
in  general  economic  coniitions  (as  represented  by  the  quit  rate  in  manu¬ 
facturing)  is  greatest  'or  Personnel  Category  I  (where  the  median  elas¬ 
ticity  is  -1.430),  foil  iwed  by  Category  II  (with  a  median  elasticity  of 
0.842)  and  jy  Category  II  (where  the  median  elasticity  is  0.578). 

For  Personnel  Cateiories  II  and  III,  all  but  one  of  the  business 

cycle  quit  »lasticities  which  are  statistically  significant  have  a  posi- 
.  3 

tive  sign.  The  positi  'e  signs  of  business  cycle-quit  elasticities  for 

9 

See  S  ;ction  A  (ii  >,  Chapter  I  for  discussion  of  the  relationship 
between  gen  ;ral  economi  .  conditions  and  the  quit  rate  in  a  Navy  rating. 

9 

See  T  ible  4.  Out  of  a  total  of  93  business  cycle  quit  elasticities 
in  Personnel  Categories  II  and  III,  only  b’  for  the  Electronics  Techni¬ 
cian  rating  in  Pe* sonne  Category  II  has  a  negative  sign,  with  a  statis¬ 
tical  signi  icanc<  of  1  )  per  cent. 


TABLE  5 


RANKING  OF  BUSINESS  CYCLE-QUIT  ELASTICITIES* 
BY  PERSONNEL  CATEGORY 

(BASIC  PAY  MEASURE  OF  MILITARY  COMPENSATION) 


Personnel  Category  I 

Personnel  Category  II 

Personnel  Category  III 

1 

EN  (-2.125) 

MM  (1.393) 

DT  (1.212) 

2 

AB  (-2.014) 

DT  (1.123) 

AO  (1.049) 

3 

PN  (-1.863) 

EN  (0.995) 

DS  (0.954) 

4 

AD  (-1.854) 

PR  (0.935) 

AG  (0.942) 

5 

AQ  (-1.759) 

AO  (0.889) 

MM  (0.718) 

6 

BM  (-1.616) 

AB  (0.882) 

PR  (0.712) 

7 

EM  (-1.482) 

GM  (0.802) 

OS  (0.693) 

8 

ET  (-1.430) 

AT  (0.772) 

DP  (0.641) 

9 

RM  (-1.396) 

EO  (0.765) 

HT  (0.603) 

10 

HT  (-1.385) 

AG  (0.742) 

AK  (0.589) 

11 

AW  (-1.378) 

AW  (0.599) 

GM  (0.578) 

12 

AM  (-1.374) 

RM  (0.523) 

AC  (0.560) 

13 

SM  (-1.346) 

AT  (0.497) 

14 

MR  (-1.319) 

AE  (0.485) 

15 

BT  (-1.102) 

RM  (0.482) 

16 

AT  (-0.823) 

EN  (0.459) 

17 

PH  (-0.790) 

SH  (0.453) 

18 

QM  (0.440) 

19 

PN  (0.377) 

20 

AD  (0.351) 

21 

MR  (0.328) 

*Only  those  elast icities  that  are  statistically  significant  at  the  10  per  cent 
level  or  higher  are  listed. 
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Navy  personnel  in  Categories  II  and  III  indicate  that  an  upturn  (down¬ 
turn)  in  the  level  of  general  economic  conditions,  as  measured  by  a 
rise  (decline)  in  the  manufacturing  quit  rate,  results  in  a  rise  (de¬ 
cline)  in  the  quit  rate  of  those  Navy  personnel. 

For  Personnel  Category  I,  the  business-cycle  -  quit  elasticities 
are  only  positive  in  three  cases,  all  of  which  are  in  the  b'  measure, 
i.e.  where  military  compensation  comprises  RMC  and  reenlistment  bonuses. 

In  the  majority  of  cases,  the  elasticities  are  either  not  statistically 
significant  (at  10  per  cent  level  or  higher),  or  have  a  negative  sign  - 
in  16  cases  under  the  b  measure  (where  only  Basic  Pay  is  included  in 
military  compensation)  and  in  10  cases  under  the  b'  measure. 

This  .suggests  that  for  personnel  with  less  than  42  months  of  ser¬ 
vice,  the  quit  rate  is  either  unrelated  to  general  economic  conditions 
or  the  relationship  is  opposite  of  that  found  for  personnel  in  Cate¬ 
gories  II  and  III  (those  with  42-143  months  of  service). 

Personnel  in  Category  I  are  predominantly  in  their  first  term  of 
service.  During  period;  of  an  upswing  (downswing)  in  general  economic 
activity,  with  an  increase  (decrease)  in  employment  opportunities  in 
the  private  sector,  the  supply  of  personnel  for  a  Navy  rating  declines 
(rises)  for  any  given  relative  military-civilian  compensation. 

The  decline  (rise)  in  potential  recruitment  for  a  rating  may  coincide 
with  tightening  (easing)  on  releasing  enlistees  under  certain  separa- 

4 

tion  codes  of  particular  relevance  to  first  term  personnel.  Thus 


\ee  lable  A-l  (Appendix  A)  for  list  of  separation  codes  included 
in  the  measurement  of  tie  quit  rate. 


while  an  upswing  (downswing)  in  the  business  cycle  increases  (decreases) 
the  incentive  for  enlisted  personnel  to  separate  from  the  Navy  as  employ¬ 
ment  opportunities  increase  (decline)  in  the  private  sector,  it  could 
coincide  with  an  environmental  change  within  the  Navy  that  results  in 
more  difficult  (easier)  separation. 

On  this  interpretation,  the  insignificant  statistical  relationship 
between  general  economic  conditions  and  the  quit  rates  for  personnel  in 
Category  I  in  some  of  the  ratings  is  the  result  of  these  two  opposing 
effects  cancelling  each  other--the  business  cycle  effects  are  virtually 
eliminated.  For  other  ratings,  the  possible  tightening  (loosening)  on 
releasing  personnel  coincident  with  the  decrease  (increase)  in  the  supply 
of  new  recruits  may  lead  to  overcompensation  for  the  effects  of  the 
business  cycle--hence  the  negative  business-cycle  -  quit  elasticities 
for  Personnel  Category  I  in  those  ratings. 

(iv)  Baaia  Pun  vg.,_Regi  lar  Military  Compensation  and  Bonuses; 

A  Comparison  of  Bi aineea  Cycle  -  Quit  Elasticities 

A  comparison  of  bu: iness-cycle  elasticities  under  the  two  measures 
of  military  compensatiot  is  shown  in  Table  6. 

For  personnel  in  C<  tegories  II  and  III,  business-cycle  -  quit  elas¬ 
ticities  are  generally  t  igher  when  military  compensation  is  measured  by 
RMC  and  bonuses  (b')  thin  when  only  Basic  Pay  is  used  (b).  This  is  so 
in  90.91  per  cent  of  th<  time  for  Personnel  Category  II  and  82.86  per 
cent  of  the  time  for  Pet sonnel  Category  III. 
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TABLE  6 


BASIC  PAY  VS.  REGULAR  MILITARY  COMPENSATION  (RMC)  AND  BONUSES: 
A  COMPARISON  OF  BUSINESS  CYCLE-QUIT  ELASTICITIES* 


b'  Higher  Than  b 

No.  of  Cases 

Percentage 

Personnel  Category  I 

(Less  than  42  months  of  service) 

8 

36.36 

Personnel  Category  II 
(42-48  months  of  service) 

30 

90.91 

Personnel  Category  III 
(49-143  months  of  service) 

29 

82.86 

♦Equivalent  elasticities  are  included  in  the  comparison  only  if  at 
least  one  of  the  coefficients  b  or  b'  is  statistically  significant 
at  the  If  per  cent  level  or  higher. 

b  =  Busiress  Cycle-Qtit  Elasticity  (Military  Compensation  Measured 
by  Basic  Pay) 


b'  =  Busiress  Cycle-Qtit  Elasticity  (Military  Compensation  Measured 
by  RFC  and  Bonuses) 


5  This  suggests  that  for  Personnel  in  Cateqo'ies  II  and  III,  the  quit 

rate  due  to  general  economic  conditions  tends  to  be  lower  if  a  given 
military  compensation  increase  is  in  Basic  Pay  than  if  it  is  in  the  form 

J  of  Regular  Military  Compensation  and  reenlistment  bonuses . 

The  differential  effect  (on  the  sensitiveness  of  the  quit  rate  to 
cyclical  fluctuations  in  the  economy)  of  these  two  forms  of  military 
compensation  may  be  explained  in  terms  of  their  relative  evaluation  by 
enlisted  personnel.  Reenlistment  bonuses  may  be  seen  as  a  "one-shot" 
increase  in  compensation  over  the  period  of  reenlistment  and  increases 
in  Basic  Pay  as  an  increase  in  the  present  value  of  compensation  over 
the  entire  service  horizon.  However,  definite  conclusions  can  be  drawn 
only  after  detailed  investigation  of  the  differential  impact  of  indivi¬ 
dual  components  of  mi 1 i  ary  compensation  on  the  quit  rate,  as  indicated 
above  in  the  discussion  of  the  comparison  of  relative-compensation  elas¬ 
ticities. 

,  For  Personnel  in  Category  I  (in  contrast  with  those  in  Categories 

II  and  III),  the  business-cycle  -  quit  elasticities  are  generally  lower 
when  military  compensation  is  measured  by  RMC  than  when  only  Basic  Pay 
is  used,  i.e.  b'  is  low?r  than  b  in  64.64  per  cent  of  the  cases. 

% 

» 
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CONCLUSIONS 


The  major  finding  of  the  study  is  the  sensitivity  of  voluntary  separa¬ 
tion  to  changes  in  military  compensation  in  Navy  ratings  relative  to  earn¬ 
ings  in  equivalent  civil iah  occupations,  The  specific  measures  of  this 
responsiveness  (i.e,  relative-compensation  elasticities)  for  enlisted  per¬ 
sonnel  with  different  lengths  of  service  in  each  of  the  37  ratings  indicate 
the  extent  to  which  voluntary  separations  could  be  decreased  through  in¬ 
creases  in  military  compensation  compared  to  earnings  in  equivalent  civil¬ 
ian  occupational  categories. 

The  study  also  provided  measures  of  the  effect  on  voluntary  separation 
from  Navy  ratings  of  fluctuations  in  general  economic  activity,  i.e,  busi¬ 
ness-cycle  -  quit  elasticities. 

The  measurement  of  business-cycle  effects  separately  from  the  effects 
of  changes  in  relative  military-civilian  compensation  allows  for  flexibil¬ 
ity  of  policies  for  dealing  with  these  two  specific  sources  of  voluntary 
separation  from  service  in  Navy  ratings. 

The  use  of  two  dif  erent  measures  of  military  compensation  (Basic  Pay 
vs.  Regular  Military  Compensation  and  reenlistment  bonuses)  produced  con 
sistent  resjlts  with  re  iard  to  the  relationship  between  voluntary  separa¬ 
tion  and  military-civil  an  compensation  on  the  one  hand  and  voluntary 
separation  ind  bu?iness  cycle  fluctuations  on  the  other.  Differences  in 
obtained  ma  in^tudes  sug  iest  patterns  of  differential  effects  of  these  two 
forms  of  military  compe  isation  on  the  rate  of  voluntary  separation.  How¬ 
ever,  the  complexities  >f  the  relationships  involved  caution  against  any 


definite  conclusions  in  this  reqard  pendinq  further  investigation  parti¬ 
cularly  of  the  separate  effects  of  individual  components  of  military  com¬ 
pensation. 
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TABLE  A-l 


LIST  OF  SEPARATION  CODES  INCLUDI  D  IN  QUITS* 

in:  RFLEASE  FROM  ACTIVE  SERVICE) 

01  Expiration  of  Term  of  Service 

02  Early  Release  -  Insufficient  Retainabil  ty 

03  Early  Release  -  To  Attend  School 

04  Early  Release  -  Police  Duty 

05  Early  Release  -  In  the  National  Interes 

06  Early  Release  -  Seasonal  Employment 

07  Early  Release  -  To  Teach 

08  Early  Release  -  Other 

(1:  MEDICAL  DISQUALIFICATIONS) 

10  Conditions  Existing  Prior  to  Service 

12  Permanent  Disability  -  Retired 

13  Temporary  Disability  -  Retired 

16  Unqualified  for  Active  Duty  -  Other 

[2j  DEPENDENCY  OR  HARDSHIP) 

22  Dependency  or  Hardship 

(5:  RETIREMENT  (OTHER  THAN  MEDICAL)) 

50  Retirement  (Other  than  Medical)  -  20-30  Years  of  Service 

51  Retirement  (Other  than  Medical)  -  Over  30  Years  of  Service 


TABLE  A-l 
Continued 


FAILURE  TO  MEET  MINIMUM  BEHAVIORAL  OR  PERFORMANCE  CRITERIA) 

60  Character  or  Behavior  Disorder 

61  Motivational  Problems 

75  AWOL,  Desertion 


81'  Unsuitability  (Reason  Unknown) 
84  Basic  Training  Attrition 
86  Expeditions  Discharge 

OTHER  SEPARATIONS  OR  DISCI lARGES ) 

9?  Sole  Surviving  Son 
93  Marriage 
9'i  Pregnancy 

96  Conscientious  Objector 

97  Parenthood 

98  Breach  of  Contract 

99  Other 


*Interservice  ieparation  C  des:  Enlisted  -  M&L  B-2,  20  July  1977 


TABLE  A-2 


NAVY  RATINGS  AND  EQUIVALENT 
STANDARD  INDUSTRIAL  CLASSIFICATIONS 


SIC  (Standard  Industrial  Classification) 
Navy  Rating  Code  Description 


AB  Aviation  16 

Boatswain's 
Mate 

AC  Aircontrolman  38 

AD  Aviation  372 

Machinist's 
Mate 

AE  Aviation  372 

Electrician's 
Mate 

AG  Aerographer's  36 

Mate 

AK  Aviation  52-59 

Storekeeper 


AM  Aviation  372 

Structural 
Mechanic 

AD  Aviation  365 

Or  dnanceman 


AQ  Aviation  173 

F  recontrol 
Technician 


Contract  Construction*  Heavy 
Construction 


Manufacturing:  Instruments  and 
Related  Products 

Manufacturing:  Transportation  Equip¬ 
ment  -  Aircraft  and  Parts 


Manufacturing:  Transportation  Equip¬ 
ment  -  Aircraft  and  Parts 


Manufacturing:  Electrical  Equipment 
and  Supplies 

Wholesale  and  Retail  Trade:  Retail 
Trade  (Building  Materials  and  Farm 
Equipment,  Retail  General  Merchan¬ 
dise,  Food  Stores,  Automotive  Dealers 
and  Service  Stations,  Apparel  and 
Accessory  Stores,  Furniture  and  Home 
Furnishing  Stores,  Eating  and  Drinking 
Places) 

Manufacturing:  Transportation  Equip¬ 
ment  -  Aircraft  and  Parts 


Manufacturing:  Electrical  Equipment 
and  Supplies  -  Radio  and  TV  Receiving 
Equipment. 

Contract  Construction:  Special  Trade 
Contractors  -  Electrical  Work 


Navy  Rating 


SIC  (Standard  Industrial  Classification 
Description 


AT 

Aviation 

Electronics 

Technician 

3694 

Manufacturing:  Electrical  Equipment 
and  Supplies  -  Engine  Electrical 
Equipment 

AW 

Aviation 

Antisubmarine 

Warfare 

Technician 

366 

Manufacturing:  Electrical  Equip¬ 
ment  and  Supplies  -  Communication 
Equipment 

BM 

Boatswain's 

Mate 

42 

Transportation  and  Public  Utilities: 
Trucking  and  Warehousing 

BT 

Boiler 

Technician 

49 

Transportation  and  Public  Utilities: 
Electrical,  Gas  and  Sanitary  Services 

BU 

Builder 

7 

Contract  Construction:  Special  Trade 
Contractors 

DP 

Data 

Processing 

Technician 

'•573 

Manufacturing:  Machinery  Except 
Electrical  -  Electronic  Computing 
Equipment 

DS 

Data 

Systems 

Technician 

S61 

Manufacturing:  Electrical  Equipment 
and  Supplies  -  Electrical  Test  and 
Distributing  Equipment 

DT 

Dental 

Technician 

506 

Services:  Medical  and  Other  Health 
Services  -  Hospitals 

EM 

Electrician's 

Mate 

178 

Contract  Construction:  Special  Trade 
-  Electrical  Work 

EN 

Enqineman 

171 

Manufacturing:  Transport  Equipment  - 
Motor  Vehicles  and  Equipment 

EO 

Equipment 

Op  rator 

6 

Contract  Construction:  Heavy  Construe 
tion 

ET 

El  ;ctronics 

Te  hnici  in 

;694 

Manufacturing:  Electrical  Equipment 
and  Supplies  -  Engine  Electrical 
Equipment 

FT 

Fi  e 

Co  itrol 

Te:hnician 

i694 

Manufacturing:  Electrical  Equipment 
and  Supplies  -  Engine  Electrical 
Equipment 

47 


Navy  Rating 


SIC  (Standard  Industrial  Classification] 
Description 


GM  Gunner's  3694 

Mate 

HM  Hospital  806 

Corpsman 

HT  Hull  171 

Maintenance 
Technician 

IC  Interior  3694 

Communications 
Electrician 

MM  Machinist's  171 

Mate 

MR  Machinery  354 

Repairman 

OS  Operations  38 

Specialist 

PH  Photographer  38 


PN  Personnel  man 

PR  Aircrew 
Survival 
Equipmentman 

QM  Quartermaster  42 


Manufacturing:  Electrical  Equipment 
and  Sipplies  -  Enrine  Electrical 
Equipn  ent 

Serviies:  Medical  and  Other  Health 
Servi(es  -  Hospitils 

Contra ct  Construction:  Special 
Trade  -  Plumbing,  Heating,  Air  Con¬ 
di  tioi  ing 

Manufc cturing :  Electrical  Equipment 
and  Sipplies  -  Engine  Electrical 
Equipment 

Contract  Construction:  Special 
Trade  -  Plumbing,  Heating,  Air 
Conditioning 

Manufacturing:  Machinery,  Except 
Electrical  -  Metal  Working  Machinery 

Manufacturing:  Instruments  and 
Related  Products 

Manufacturing:  Instruments  and  Re¬ 
lated  Products 

Finance,  Insurance,  and  Real  Estate 
Manufacturing 


Transportation  and  Public  Utilities: 
Trucking  and  Warehousing 


RM  Radioman 


38 


Manufacturing:  Instruments  and  Re 
lated  Products 


SIC  (Standard  Industrial  Classification) 

Navy  Rating 

Code 

Description 

SH  Ship's 

Serviceman 

52-59 

Wholesale  and  Retail  Trade:  Retail 
Trade  (Building  Materials  and  Farm 
Equipment,  Retail  General  Merchan¬ 
dise,  Food  Stores,  Automotive  Deal¬ 
ers  and  Service  Stations,  Apparel  and 
Accessory  Stores,  Furniture  and  Home 
Furnishing  Stores,  Eating  and  Drink¬ 
ing  Places) 

SK  Storekeeper 

50 

Wholesale  and  Retail  Trade:  Whole¬ 
sale  Trade 

SM  Signalman 

42 

Transportation  and  Public  Utilities: 
Trucking  and  Warehousing 

49 


TABLE  A  -3 


ANALYSIS  OF  REGRESSION  EQUATIONS 

For  each  of  the  37  Navy  ratings  included  in  the  study,  the  results  of  the 
regression  analysis  are  shown  by  Personnel  Category  I,  II,  III,  and  IV.  For 
each  Personnel  Category,  the  first  row  shows  the  results  when  military  compensa¬ 
tion  for  the  rating  was  measured  by  Basic  Pay  (Wg)  only.  The  second  row  shows 
the  results  when  Regular  Military  Pay  (RMC)  and  bonuses  (WR)  are  included. 


Explanations 

***  Statistically  significant  at  the  1%  level 

**  Statistically  significant  at  the  5%  level 

*  Statistically  sign^ficnat  at  the  10%  level 

(  )  Figures  in  parentheses  below  coefficients  are  t  values 

_2  2 

R  R  corrected  for  degrees  of  freedom 

_ 2 

R  below  0.200 

S.E.F.  Standard  error  of  < stimate 

D-W  Durbin  Watson  stat  stic 

p  p  value 
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NOTE:  The  above  analysis  includes  296  regression  equations.  In  26  of 
these  (8.8%),  estimations  are  based  on  p  =  1.  In  these  cases,  the 
effect  of  homoskedasticity  in  the  residuals  is  to  be  considered: 


If  the  untransformed  error  terms  are  U. 
residuals  *  ,  where  =  pU^j  +  e.  for 

Ui  '  =  p  Ui-1  +  ei  =  p  (p  u 


and  the  transformed 

P  <  1: 


Continuing  to  expand  yields: 


Ui 


ei 


P  e 


i-1 


2 

P  e 


i-2 


r 

Z  p  e 
r=o  i -r 


E  (IL)  =  z  pr  E  (  e  )  *  0 

r*o  i-r 

which  indicates  that  th>  transformed  residuals  have  a  mean  of  zero. 
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The  pr  )blem  of  het  ?roskedasticity  in  the  residuals  arises  when 
p  =  1  and  tie  number  of  terms  is  infinite.1  Fortunately,  we  have  only 
22  terms  ar  i  examnatic  i  of  the  scatter  diagrams  of  the  residuals  does 
not  indicate  a  heterosk  idasticfty  problem. 


^ee  Mlliam  C.  Mtrrill  and  Karl  A.  Fox,  Introduction  to  Economic 
Statistics,  Wiley,  New  fork,  1970,  pp.  413-414. 


88 


SECURITY  CLASSIFICATION  OF  THIS  PAGE  f!W»«n  Oma  Ene—Q _ 

REPORT  DOCUMENTATION  PAGE  BEkor1DcS5ple^gNfSorm 

I.  R^froRT  NUMBER  12.  OOVT  ACCESSION  NO.  T  RcdlPIENT'SCATALOC  NUMBER 

FJ"*1  9pnor-  A.  h  A  A  0  ^  99 


REPORT  NUMBER 


4.  TITLE  fmtdSuMtlm) 

THE  EPFEOr  OP  COMPENSATION  ON  VOLUNTARY 
SEPARATION  OF  ENLISTED  NAVY  PERSONNEL 


it.  author^; 


D.K.  Adie  and  I. A.  Ghazalah 


5.  TYPE  or  REPORT  •  PERIOD  COVERED 

Pinal  Report 

•.  PCRFORMINO  ORO.  REPORT  NUMEER 
T  CONTRACT  OR  ORAMT  HUMBERT*; 

N00014-78-C-0452 


PERFORMING  ORGANIZATION  NAME  AND  ADDRESS  MO.  PROGRAM  ELlMEWT.  PROJECT.  TACK 

Institute  for  Research  Studies  Inc.  *627631rRP63-5,21-002 

P.0.  Box  247  un  047  i02~— ; 

Athens,  Ohio  45701 _ 

II.  CONTROLLING  OFFICE  NAME  AMO  ADDRESS  >2.  REPORT  DATE 

Office  of  Naval  Research  Code  434  _ May  1980 _ _ 

800  North  Quincy  Street  ii  hur.«off«es  !  17}  +  x 

Arljiyrtnn  Virginia  22217 _  Vol  ,.Ij  Bg+Xj^  Vol .  _II :  8J  ) 

14.  MONITORING’ AGENCY  NAME  4  AOORESV"  <tl  lit  rant  ham  Controlling  OfScij  If.  SECURITY  CLASS.  (at  MM*  irraJ 

Unclassified 

i Sr.  declassification/ do  wnonading 
SCHEDULE 

15.  OISTRI8UTIOI  STATEMENT  (ol  II  la  Report) 

Distribution  of  *  his  document  is  unlimited.  Reproduction  in 
whole  or  in  part  is  permitted  for  any  purpose  of  the  United 
States  Government. 

IT.  DISTRIBUTION  STATEMENT  (ol  li  t  abalraet  entered  In  Black  30.  II  dllloranl  Iran  Report; 


IS.  SUPPLEMENTARY  NOTES 

Supported  by  Of  fie?  of  Naval  Research  Manpower  R&D  Prosrram 

If.  KEY  WORDS  (*  ontlnue  on  revefee  .  Ids  U  n«c««Mry  «d  I dentf/p  >y  Mscfc  Hsmbsf) 

Voluntary  Separatl>n,  Quit  Rates,  Relative  Military  -  Civilian 
Compensation,  Relative  -  Compensation  Quit  Elasticity,  Business- 
Cycle  Quit  Elasticity 

20.  'ABSTRACT  f!  mllnua  an  reveree  •  Re  If  imcumr  an4  I4antltr  Rt  Meek  iXRiter) 

^This  research  examines  the  relationship  between  voluntary 
separation  and  the  level  of  compensation  of  enlisted  personnel 

in  Navy  ratings.  Military  compensation  is  measured  by  (1)  Basic 
(Continued  on  other  side)  ; 


no  r0*" 

W  |  jRN  Tl 


COITION  OF  1  NOV  CS  1$  OBSOLETE 
S/N  0102-  LF-  014-6601 


_ UNCLASSIFIED 

tCCUftlTY  CLASSlttCATtOM  OK  THIS  HAOC  i 


Men  Date  Entered) 


a7 

Pay,  (2)  by  Regular  Military  Compensation  plus  reenlistment 
bonuses  and  compared  to  earnings  in  an  equivalent  civilian 
occupational  classification.  The  effect  of  changes  in  relative 
military-civilian  compensation  on  voluntary  separation  is 
computed  for  37  Navy  ratings  by  personnel  categories  (based 
on  length  of  active  service)  using  1973-78  data  from  the 
Department  of  Defense  Manpower  Data  Center  and  the  Department 
of  Labor.  Also  computed  are  business-cycle  quit  elasticities 
(effect  of  changes  in  general  economic  conditions  on  voluntary 
separation). 

/  \ 
i  \ 


S/N  0102-  LF- 014-660 

_ UMCJAS£I£IfiB 


sccuritv  classification  of  this  naok(«a«i  om 


DISTRIBUTION 


Manager,  Program  in  Manpower  R&D  -  12  copies 

Code  450 

Office  of  Naval  Research 
Arlington,  VA  22217 

Defense  Documentation  Center  „  12  copies 
DDC/DDA-2 

Cameron  Station,  Building  5 
Alexandria,  VA  22314 

Science  and  Technology  Division 
Library  of  Congress 
Washington,  DC  20540 

Commanding  Officer 
Naval  Research  Laboratory 
Code  2627 

Washington,  DC  20375 
Psychologist 

Office  of  Naval  Research  Branch  Office 
Building  114,  Section  D 
666  Summer  Street 
Boston,  MA  02210 

Psychologist 

Office  of  Nival  Researc  1  Branch  Office 
536  South  Clark  Street 
Chicago,  IL  60605 

Psycho log is ; 

Office  of  Nival  Rcsearc  1  Branch  Office 
1030  East  G'een  Street 
Pasadena,  Cl  91106 

Head,  Manpo-zer,  Personnel,  Training,  and 
Reserves  Team  (Op-9641) 

Office  of  tie  Chief  of  taval  Operations 
4A578,  The  ’entagon 
Washington,  DC  20350 

Assistant  fir  Personnel  Logistics  Planning 
Office  of  tie  CN0  (0p-957P10) 

50772,  The  ’entagon 
Washington,  DC  20350 


Scientific  Advisor  to  the  Deputy  Chief  of  Navai 
Operations  (Manpower,  Personnel,  and  Training) 
Office  of  the  DCNO(MPT)  (Op-OIT) 

2705  Arlington  Annex 
Washington,  DC  20350 

Head,  Research,  Development,  and  Studies  Branch 
Office  of  the  DCNO(MPT)  (0p-102) 

1812  Arlington  Annex 
Washington,  DC  20350 

Headquarters  U.S.  Marine  Corps 
Code  MPI-20 
Washington,  DC  20380 

Program  Attoiinistrator  for  Manpower,  Personnel, 
and  Training 

HQ  Naval  Material  Command  (Code  08D22) 

678  Crystal  Plaza  #5 
Washington,  DC  20360  , 

Director,  Decision  Support  Systems  Branch 
Naval  Military  Personne  Command  ( N - 1 64 ) 

1818  Arlington  Annex 
Washington,  DC  20370 

Head,  Evaluation  Sectio 
Naval  Military  Personne  Command  (N-6C) 
Department  of  the  Navy 
Washington,  DC  20370 

Director,  Rasearch  and  .nalysis  Division 
Plans  and  Policy  Depart  lent 
Navy  Recruiting  Comnand  (Code  22) 

4015  Wilson  Boulevard 
Arlington,  VA  22203 

Technical  Director  -  5  copies 

Navy  Personnel  R&D  Cent  >r 
San  Diego,  :A  92152 

Director,  N  ’RDC  Washing  on  Liaison  Office 
Building  20),  2N 
Washi  igton  lavy  Yard 
Washi  igton,  DC  2(  374 

Department  >f  Adnrnistr  itive  Sciences 
Naval  Postg  aduat<  Scho  »1 
Monterey,  939' 0 
Attn.:  Dr.  Richard  S.  ilster 


Military  Assistant  for 
Training  and  Personnel  Technology 
Office  of  the  Under  Secretary  of 
Defense  for  Research  &  Engineering 
30129,  The  Pentagon 
Washington,  DC  20301 

Personnel  Analysis  Division 
AF/MPXA 

5C360,  The  Pentagon 
Washington,  DC  20330 

Technical  Director 
U.S.  Army  Institute  for  the 
Behavioral  and  Social  Sciences 
5001  Eisenhower  Avenue 
Alexandria,  VA  22333 

Program  Director 

Manpower  Research  and  Advisory  Services 
Smithsonian  Institution 
801  North  Pitt  Street 
Alexandria,  VA  22314 

Dr.  Thomas  C,  Varley  -  3  copies 
Director,  Operations  Research  Program 
Office  of  Naval  Resea res 
800  North  Quincy  Street 
Arlington,  VA  22217 

LCDR  Lee  S.  Mairs 
Economic  Analysis  Secti an 
Chief  of  Naval  Operation 
(0p-110C2) 

Navy  Annex 

Washington,  DC  20370 

Mr.  Paul  F.  Hogan 
Economic  Analysis  Secti an 
Chief  of  Na/al  Operatiois 


Washington,  DC  20370 

Technical  Director  (Cod;  102) 

Office  of  Naval  Research 
Arlington,  VA  22217 

Director  Te:hnology  Proirams  (Code  200) 
Office  of  Naval  Research 
Arlington,  VA  22217 


T 


Director  Research  Programs  (Code  400) 

Office  of  Naval  Research 
Arlington,  VA  22217 

Assistant  Secretary  of  Defense 

(Manpower,  Reserve  Affairs,  and  Logistics) 

U. S.  Department  of  Defense 
Washington,  DC  20301 

Director,  Research  and  Data 
Office  of  the  ASD  (MRA&L) 

3B919,  The  Pentagon 
Washington,  DC  20301 

The  Principal  Deputy  Assistant  Secretary 
of  the  Navy  (Manpower  and  Reserve  Affairs) 
4E780,  The  Pentagon 
Washington,  DC  20350 

Deputy  Assistant  Secretary  of  the  Navy  (Manpower) 
4E789,  The  Pentagon 
Washington,  DC  20350 

Director,  Human  Resource  Management  Division 
Office  of  the  Deputy  Chief  of  Naval  Operations 
(Manpower,  Personnel,  and  Training)  (Op-15) 
Department  of  the  Navy 
Washington,  DC  20350 

Director,  Human  Resourc"  Management 
Plans  and  Policy  Branch 
Office  of  the  DCNO(MPT)  (0p-150) 

Department  of  the  Navy 
Washington,  DC  20350 


